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$(X_{1}, X_{2}, x_{3})$ $P$ , 2
,
$P(x_{1}, x_{2,3}X)=P_{0}+G_{i}(x_{ii}-x)+\overline{2}^{H_{ij}(X}\wedge i^{-X}i)(x_{j}-X_{j})$ (1)
. , $P_{0}=P(X_{1}, X_{2}, X3),$ $G_{i}=(\partial/\partial X_{i})P(X_{1}, x2, x_{3}),$ $H_{ij}=(\partial^{2}/\partial X_{i}\partial X_{j})$
$P(X_{1}, X_{2}, X_{3})$ . $x_{i}$ $H_{ij}$
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$x_{i}’$ , (1)
$P=P_{c}+ \frac{1}{2}\lambda^{(i)}(x_{i^{-C_{i})^{2}}}’,$ $(i=1.’ 2,3)$ (2)
. (2) $\lambda_{i}$ 2 , $P$ 2
. , $\lambda$ $H_{i}$, , $e_{a}^{(i)}$
,
$H_{ab}e_{b}^{(i)}=\lambda^{(i)}e_{a}^{(}i)$ , $e_{a}^{(i)(i)}e_{a}=1$ (3)
. , , $1\sim 3$ .
$H_{ab}$ , , 3 . ,
, $\lambda^{(1)}\geq\lambda^{(2)}\geq\lambda^{(3)}$ . (2) 2
$c_{i}$ 3 $e_{a}^{(3)}$ , $(x_{1}, x_{2}, x_{\mathrm{s}})$
$\mathrm{C}$ , $\mathrm{C}$ . ,
. , $\mathrm{C}$ $e_{a}^{(3)}$
, , $\mathrm{C}$
.





$e_{a}^{(3)}= \frac{\partial\hat{p}}{\partial x_{a}}$ (4)
. , $\hat{P}$ . 3 $e_{a}^{(3)}$ ,
(3) – , (4) .
$t$ $x_{a}=x$ $(t)$ ,
$D/Dt$ ,
$\frac{D}{Dd}\equiv\frac{\partial}{\partial\theta}+\frac{\mathrm{d}x_{a}}{\mathrm{d}t}\frac{\partial}{\partial x_{a}}$ (5)
. , $\mathrm{d}x_{a}/\mathrm{d}t$ . (4) (5)
,
$\frac{\mathrm{d}x_{b}}{\mathrm{d}t}(\frac{\partial e_{a}^{(3)}}{\partial x_{b}}-H_{ab)}=\frac{\partial^{2}\hat{p}}{\partial t\partial x_{a}}-\frac{\partial e_{a}^{(3)}}{\partial t}$ (6)
. , 2 $\partial e_{b}^{(3)}/\partial X_{a}$ ,
$\frac{\partial e_{b}^{(3)}}{\partial x_{\alpha}}=\sum_{j=1}2(\frac{1}{\lambda^{(3)}-\lambda^{()}j}\frac{\partial H_{mn}}{\partial x_{a}}e_{mn)}(j)e^{(3)}e^{(j}b)$ (7)




, ‘\nearrow ‘ ,
. , 2 $t$
$t+\Delta t$ l , $t$ $t+\triangle t$
(6) .
3.1
(6) , 1 .
, 2 $t$ $t+\triangle i$ ,
$\frac{\partial^{2}\hat{p}}{\partial t\partial x_{a}}=\frac{\partial\hat{p}^{t+\triangle t}/\partial x-a\partial_{\hat{F}^{t}}/\partial xa}{\triangle t}$ , (8)
$\frac{\partial e_{\alpha}^{(3)}}{\partial t}=\frac{e_{a}^{(3)t+\Delta}-te(3)ta}{\triangle t}$ (9)
1 . , $\hat{P}^{t}$ $e_{\alpha}^{(3)t}$ , $t$
3 . $t$ , (4)
$e_{a}^{(3)t}= \frac{\partial\hat{p}^{t}}{\partial x_{\alpha}}$ (10)
. , (6) , (8) (9) ,
$\frac{\partial^{2}\hat{p}}{\partial t\partial x_{a}}-\frac{\partial e_{\alpha}^{(3\rangle}}{\partial t}=\frac{\partial\hat{p}^{t+\triangle t}/\partial x-e(3)aat+\Delta t}{\triangle t}$ (11)
.
3.2
$t$ $t+\triangle t$ , .




[2] [1] , $t+\triangle t$ (6)
. $P^{t+\Delta t}$ .
[3] $P^{t+\Delta t}$
. $C^{\prime t+\triangle}t$ .
3
[4] $C^{\prime t+\Delta t}$ , 3 2
. . , $C^{\prime i+t}\Delta$
, $C^{\prime t+\Delta t}$ ,
$C^{\prime l1}+\Delta t$ . , $C^{\prime\prime t+t}\triangle$ ,
$c^{t}$ . ,
.
[5] $C^{\prime\prime t+t}\Delta$ , $C^{\prime t+\Delta t}$ 2 .
, $C^{\prime t+}\Delta i$
. , 1 2
$c^{\prime\prime t+\Delta t}$ , , .
, . , $t$ $c^{t}$ $t+\triangle t$
$c^{t+\triangle i}$ .









,$\omega_{x}$ $=\omega_{0}\exp[-a\{y^{2}+(Z+z\mathrm{o})2\}]$ , (12)
$\omega_{y}$ $=$ $-\omega_{0}\exp[-a\{X^{2}+(z-z_{0})2\}]$ ,
$\omega_{z}$ $=$ $0$
. , $a=50,$ $\omega 0=100/\pi,$ $x_{0}=y_{0}=3\triangle x$ , $\triangle x=2\pi/64$
. , $\Gamma=\omega_{0}\pi/a=2$ . ,
$\Gamma$
$\nu$ , $Re_{\Gamma}=\Gamma/l^{\ovalbox{\tt\small REJECT}=}\omega 0\pi/a\iota\ovalbox{\tt\small REJECT}=200$
. , $\nu=0.01$ .
,
, $\Delta t=0.1$
. $2(\mathrm{a})-(\mathrm{f})$ , . ,
,
. $t=0$ ( $2(\mathrm{a})$ ) , –
. , $2(\mathrm{b})$ ,
.
, , ,
. , $t=1$ ,
.
, $[3][4]$ . ,




. 3 , $Q$
. , $Rer\leq 400$ $Q$
, $Re_{\Gamma}\geq 800$ , $t=3$
. , , $Re_{\Gamma}=1600$
, ( 4). $4(\mathrm{a})$ , $t=2$
, 1 .





(a) 1 $(\mathrm{d}),$ . :.
2: . $(\mathrm{a})\mathrm{t}=0,$ $(\mathrm{b})\mathrm{t}=1,$ $(\mathrm{c})\mathrm{t}=2,$ $(\mathrm{d})\mathrm{t}=6,$ $(\mathrm{e})\mathrm{t}=7,$ $(\mathrm{f})\mathrm{t}=8$ .
6
3: .
4: $Re_{\Gamma}=1600$ . $(\mathrm{a})\mathrm{t}=2,$ $(\mathrm{b})\mathrm{t}=3$ .
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. (13) , x
$\frac{\partial\lambda^{(i)}}{\partial x_{c}}$ $=$
$\frac{\partial e_{a}^{(i)}}{\partial x_{c}}H_{ab}e_{b}^{()}+e_{a}^{(i)}\frac{\partial H_{\alpha b}}{\partial x_{c}}ie+be^{(}H(i)i)aab^{\frac{\partial e_{b}^{(i)}}{\partial x_{c}}}$
$=$
$\lambda^{(i)_{\frac{\partial e_{a}^{(i)}}{\partial x_{c}}e_{a}^{()()_{\frac{\partial H_{ab}}{\partial x_{c}}e_{b}^{(}}}}}i+eaii)+\lambda^{(}i)e^{(})_{\frac{\partial e_{b}^{(i)}}{\partial x_{c}}}bi$
$=$ $e_{a}^{(i)} \frac{\partial H_{ab}}{\partial x_{\mathrm{c}}}e_{b}(i)$ (14)
. , $\partial e_{a}^{(i)}/\partial x_{\text{ } _{}e_{a}^{(}}i$) .
, (3) x ,
$\frac{\partial H_{ab}}{\partial x_{c}}e_{b}^{(i)}+Hb\frac{}\partial e_{b}^{(i)}}{\partial x_{\text{ }}a=\frac{\partial\lambda^{(i)}}{\partial x_{\mathrm{c}}}e_{a}^{(.)}+\lambda(i)\frac{}\partial e_{a}^{(i)}}{\partial x_{\text{ }}$
: (15)
. (14) (15) ,
$(H_{ab}- \lambda^{(i})\delta ab)\frac{\partial e_{b}^{(i)}}{\partial x_{c}}=e^{(i)_{\frac{\partial H_{mn}}{\partial x_{c}}}(i)(}me_{na}ei)-\frac{\partial H_{ab}}{\partial x_{c}}e_{b}^{(i})$ (16)
, (16) $e_{a}^{(j)}(j=1,2,3, j\neq i)$
$( \lambda^{(j)}-\lambda(i))e\frac{}\partial e_{b}^{(i)}}{\partial x_{\text{ }}(b=j)-e_{a}^{(j}e()_{\frac{}\partial H_{ab}}{\partial x_{\text{ }}}bi),$ $(i\neq j)$ (17)
. , $e_{a}^{(i)(}e_{a}$ )=j\delta_{ij}$ .
$\partial e_{b}^{(i)}/\partial x_{\text{ } },$ $e_{b}^{(i)}$ , $\partial e_{b}^{(i)}/\partial x_{\text{ }}$ , (17) 2 $e_{b}^{(j)}(j\neq i)$
. ,
$\frac{\partial e_{b}^{(i\rangle}}{\partial x_{a}}=(^{j}j\overline{\neq}i)\sum_{-1}^{\mathrm{s}}(\frac{1}{\lambda^{(i)}-\lambda(j)}\frac{\partial H_{mn}}{\partial x_{a}}e_{mn)j)}(j)e^{(i)}e_{b}^{(}$
$(18_{\text{ }})$
. , $i\neq j$ l $\lambda^{(i)}\neq\lambda^{(j)}$ .
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